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 Results were consistent with the expected progressive development of atherosclerotic plaques in this model.
 Micro-CT and histopathological evaluations provided a complementary assessment of atherosclerotic plaque formation. Micro-CT provided a 3D evaluation of plaque
volume and distribution, while histopathological evaluation provided a characterization of lesions.
 Can be used as a model for efficacy or as potential safety endpoint for drugs with potential atherosclerosis plaque liability.

2 Exper imenta l  procedure
Animals: Forty-two ApoE KO and Wild Type (WT) C57BL/6 female mice (Jackson Laboratories).
Model induction: Animals were fed a high fat diet starting at 5-6 weeks of age and were ovariectomized
(OVX) at 8 weeks of age.
Procedures: The aortas in situ were transferred in formalin, cleaned of adipose tissue and scanned at 10 µm
voxel size using a Scanco Medical AG µCT-100 (Table 1). Images were analyzed using 3 D morphometry to
quantify atherosclerotic mineralized and total plaque volume after immersion in a 5% Phosphotungstic Acid
solution. The tissues were then transferred for histopathology examination.

1 Introduct ion
Rationale: Atherosclerosis is a systemic, multifactorial disease affecting arteries throughout the body causing
severe health consequences and represent a safety concern that can be assessed in nonclinical studies.
Objective: To quantify the morphologic changes in atherosclerotic plaques in aortas from high fat diet-fed
ovariectomized (OVX) Apolipoprotein E (ApoE) knockout (KO) mice by micro-Computed Tomography (µCT)
and characterize associated plaque histopathology.

3 Resul ts
Histopathology results: Atherosclerotic plaques noted in the aorta were categorized 
according to Stary-derived types 1 through 5

Figure 1. Experimental design: animals were euthanized at 
13, 18 and 26 weeks of age (14/group) by cardiac puncture 
while under isoflurane anesthesia.

4 Conclusion

A

Correlation between micro-CT and histopathology: Plaques detected by micro-CT were 
confirmed and characterized by histopathology

Figure 5. Histopathology of aorta - H&E stained slides and Stary-derived scores.
Early changes (week 13) consisted of focal to multifocal accumulation of foamy macrophages, consistent with
fatty streaks (plaque types 1 and 2; *). With time, plaques progressed to include isolated extracellular lipid pools
(type 3: **), confluent lipid cores (type 4) and fibromuscular tissue (type 5; ***) containing a variable number of
mesenchymal cells and macrophages within an extracellular matrix and lipid deposits, sometimes with small
necrotic areas and fibro-cartilaginous tissue, and a fibrous cap. In some plaques, there were tinctorial changes in
the extracellular matrix of the fibro-cartilaginous tissue interpreted as ongoing calcification.

Picture 1. Aorta in situ

1st and 2nd Scan

General Scanning condition 1st scan: In 70% Ethanol
2nd scan: In air, wrapped in plastic film

X-Ray Settings Energy/Intensity/Filter 55 kVp, 145 µA, 8 W, AL 0.5mm
Calibration 55kVp, 0.5mm Al, BH: 1200mg HA/cm3

CT Scan

FOV/Diameter (mm) 20.5
Voxel size (µm) 10.0

Integration time (ms) 1000
Average data 1

Projection/180° 1000

Table 1. Micro-CT settings

Micro-CT results: OVX ApoE KO mice presented mineralized atherosclerotic plaques at 26 
week of age and progressive increases in plaque volume over the time course of the study

Figure 3. Atherosclerotic plaque characterization by micro-CT (mean +SD)
OVX ApoE KO mice presented an increase in mineralized plaque volume at week 26 and progressive
increases in total plaque volume showing statistically significant increases (+205%, +1346% and +7838%, at
13, 18 and 26 weeks of age, respectively) compared to OVX WT mice.
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Figure 4. Atherosclerotic plaque by A) micro-CT and B) Hematoxylin & Eosin stained slides
Figure 2. Micro-CT 
segmented 3D image
Aortic arch and  
descending aorta (1cm)

Table 2. Atherosclerotic plaques histopathological score
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